Depression of nociceptive sensory activity in the rat spinal cord due to the intrathecal administration of drugs: effect of diazepam.
The intrathecal (i.t.) administration of morphine inhibits nociceptive motor responses and activity in ascending axons evoked by stimulation of nociceptive afferent nerve fibers (nociceptive sensory response) in the rat. The i.t. administration of cholecystokinin octapeptide and ceruletide inhibits nociceptive motor responses, but does not affect ascending nociceptive activity. This shows that drug-induced depression of nociceptive motor responses is not always associated with depression of the nociceptive sensory response of the spinal cord. The microiontophoretic application of substance P excites single dorsal horn neurons that respond to noxious stimulation, whereas the i.t. administration of substance P inhibits both nociceptive motor and sensory responses. Thus, the results obtained from the i.t. administration of a drug may differ from those obtained from its application to single spinal neurons. Diazepam inhibits spinal reflexes and may reduce pain sensation in humans. To assess whether a spinal action is involved in the pain-relieving effect of diazepam, experiments were carried out on spinalized rats in which activity evoked by the stimulation of nociceptive and nonnociceptive afferent nerve fibers of the sural nerve was recorded from single ascending axons below the site of spinal cord transection. Diazepam, 20 micrograms i.t., reduced activity evoked by afferent A delta and C fiber stimulation and by stimulation of afferent A beta fibers. The depressant effect caused by diazepam, 2 mg/kg i.v., on C fiber-evoked ascending activity was reduced by the i.t. injection of the benzodiazepine antagonist, Ro 15-1788 (40 micrograms), an imidazodiazepine. It is concluded that the depression by diazepam of C fiber-evoked ascending activity contributes to pain relief caused by the drug.